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A flimfely utisatismtcdi five n^!iQrc4 rlitg ttairiii^ ttaro a^l^csat 
nitrogen ntoms t© teo^n as pjrysaole i l l . ffeorr •*^  intr&^eea 
me nmo pyrazQle for %^ eoofKmnd to denote tliot the nnolmm 
oae aorlvei? froa pyrrolo W reploocaaatt of a oarbon liy altro^esi* 
Tie $9^tli499is^ Qon^ oesitiars of tills otasis aii<l s^nst^otitioally 
ifivostl §atte«? tlieir jiroportt©!?, %eolal atteitttion wa® gl'reii to 
l-^ftiMiylpyrasiol© ( I I ) | l>eoa»ae phisnrltir'ti'assiiie was th© aost 
r o s i l y ovailotil© liy*froaiii© tm^ (11) and itn derivatltres f£t||<^ the 
plaoQ of ta{iorta»eo on^ iairoi3tig|Eiti<]ii« Sitioo mtmy dfttgo aoti dyes 
eootain the pyrasstfle iitioliiafiy the olass has baip widely stuflied 
oad tlie ft©l«t QOfitlimoa to tm aotlvo ©<r«i tlitrta# afttlpyrines and 
rolatofi Qodioinale are no lim^tsr ia OOIMCRI QSO* 
^„ K0 W OatC H 
1 X 
CD (11) ( I I I ) 
Tti€ f t ra t pyra^ole wast aynthmifs^ W i a 1883 b^ tile 
roaetion of ottQ l^ aootooootat^ wltli p!iei^l?io?'tlra:slito ^ l o l i Tiotdod 
l«<{ilic»$1l«»3«<oet!]^ l«^ «< r^a@iol(«Eie ( I I I ) , 














Psrasoloncs i^d pyraaojlflime^ aar© oi?ft«lne«l fr«a the 
or act f cjeilvativos. 9he Sjmtuesta of jijnfiusolit bf* the r ^ o t l o n 
and I t s 'lewivativeB i s less ootsaaa tli«i tlic soirospoartiai^ 
r€Qetl<«i I s scmowtiat loss perioral. 
« • ^ «• 
Thus tilt most gcsft€(ral motUtid for th© pyrasolln© synthesis in t' 
tlio n^ot lon of fi^<lraK4ti« or i t s allcyl or oryl derivatives wltti 
0(9 B-nii9at»irat<^ al<t©?igr<Jes or feetesias, l>fi€siiyl!^iraacm© t&o f i r s t 
liro«i«et of the ifoton© mid phmiylc^&rwsine int^sru^tloii owi t>© 
isolati^l in tamiy instanoc® anil t^estn intertsiedii^ttof} ^©lerally 
t^r^^sna© to pyraaolino tm refliixiiij in aeeiio aoid» ^nrt^y 
allpbatla o(,[p««Bi0«tarfitert aldcSgr*?©!} yield ph&iyltiffArmiime 
wtiiete roplRit^ in olr and are not ocHirortedt to {^raisoliiie with 
coetio aolfi* PyraaoJincs are tvm&v&r^ obtainecl d i reo t i r ff^ 
o^,fi-Kinsoturates k4?tmi«8 such as ©ttiyi44[©i€ aoetoae ami mmityl 
ojrtde* 
t t miipt l>e c^peot^ iHat tsie ifcuoti^tis of <?Cgft »ii«iijiattirated 
omr^oayl oocspofoafls with ph'efiyll^^rastiie or cither substitated 
hytlr&i^itt^s woiil«a proofed throiiajd ^s^lt^zosio forEiation • end r ia^ 
oloatiro ia a strai^tforsfartl way to ^9Q p:n»asolino» This has 
ft 
he®» 9tiora« to h© tho oourso of the reaction of bcasal aootone 
with vthmxflt^irw&ine where the i&terciefiiatQ hgrnmstm* (Vl) 
eyelizm to j^©l«l the p^assniine iytl) onrt pyrmsnle (Vl l t ) . 
II n. 




II II ^ 1 II ^ 
I I 
( m i ) (VII) 
<•> ^4 «• 
!tosi0lm In 1 9 ^ was tn® f i r s t to r<^>ort the steroidal 
%Hf 
{1%) 
litt&t a QC»i0i4€rQlAe span of ttcie iiiiicrti att<mtl<m tias becan 
pat«l tiy a aaa&er of o rna te oh^ is to towania tli© wynthmulm of 
80ireral pyrasolosteroids. fbe effeot oa isadoorlnolo^oal aotlvllgr 
^roriQOdd tif ttm fusion of a ^yttm&te ring to a steroli l ntsolcms 
^Q0 proQptc^ t!}€i@ to i n v i ^ t t i ^ t o tlbic^e t:rpo of ooopoflffitiS *^ 
Cltatoa, et a l . In t9S9 roportod a norl tg of steroidal / "^ f3**L7 
pyraeoli®, tvMoli are of i^eat ©ifloerlBolo^taQl Interestt ana sooe 
of ttiea ^ow a reaarfealile eliaagie in the pattern of tioi^onal 
ae t i v l t y ^ e n eoapareil wit i i parent steroid. 
«» s •# 
8 n 
tliey reported tii© r^mt ioa of ito<«ai#tl3^Iisidr{i8tc8i«17p» 
ol«»3-<md Ol> Tiitli etJbfl foitaate (Md aodtuo etho^de to ^ v e 
3*b^ross^0tlQrletc dcrtvatlvo ( H ) * tTbioli o» i»(»i4@a8atl<»i wi th 
tj^ di rapine ^v© it|^te^arosy*11b^*<i9tl3^ciadroat«ttO /|"3»2«cJ''pyriis50l© 
3intlQr trmtiacat of c^-^3S'»SyoK1^otli:^l0ie*lt?(*43etli3^0a«trost* 
4»eQ*i7^1-3«-oiiii (%II) fomtsHcHS t7|i»*to|r^roi3r«47c<«i«!i««}iyl^itlro»l«4« 
®'** C^^^'^J pypi^ ^o l^® (W)» I n i&« «an© tiay, ttte tioaa|ogEHi9 
ltB<*tiyilro:^»tlK*«etW^a^*^«t®*4tCMlleiio /"SfS-oJ?' fisrrasote 
(Wt ) was o M a i a ^ fr«K3 ( i f f l j 
v-
m B m 
'^ . ,0U 
(Xll) C\v) 
W mi 
^ ^ « 3 
-> 
(^n) (wi> 
8 Clinton^ et al« suixmirtised quail ta t tvctljr the {tonaoaal 
{>attents observed for a serim of i7c<«<iot!i7l<»17pi«»tQrdrosyaiidro8toa« 
derivative! (KIV •> WI) ^@i tested in the ra te as Ql^amst in 
table i* 





































f tie uatimial ootlvtty ot^terveil by tfiio a&iwre Qcsitloaeii 
pyti3Z9l9ntmtotA9 led in tiie pr^aratl«m of tlie o<m|>otiii<}s related 
to the prog^tationfil audi oortioal iKunsones m wall as to the 
lotion of sterol4a with o t l i^ tieterooj^lio n lap , ??ota« of the 
alapl© S-ti|wlro^yui0tliyl€!io-3*&®to-ilK-Qiayt aittfrotitait^ aaa tttoir 
/^»smtAQ0tm %B4 a fa i r to g9©a ^e^oo of oral oaobolte aottvlty. 
Xa a l l oosest fto^over, tfto ati@^otlo oeti^tion of Ito© S-lisf^rosy* 
!3etf9't«^<»* )^*^«to progenitors wero lo^s intonsstln^ ttiaa tfiose 
of ttidlr 9t«rot<!al C^f^'^J pyraaol© derivatives* I t is |ies*tieteiit 
to point oat tliat <wie of %%me e<Kipooa<li via, 3«li|)^ r(}3r3^ otls3rl€inC!« 
iT(<«motii^oii<irosti»i*i7|>ol*»3«^o ( t l ) lia«3 mmm oral onobolio 
ootivity in titiiaiais* 0 
0itli tti© viOT of Qjmtnesiisia^aiioboiio n^^tSf efforts 
were ooatioued mk^ oonsfjqumtl^ ^ in i@6i Olinton nnd tiis oowor&ers^^ 
8 • 
reported Bm&eeX type o f sterot f ta l JT^^^^^J pyrasoXes, At tes^to 
*iiav« i»<«i oaae t o vai^r mmAwsttiM© a o t i r l t y pa^tefmn W aesns o f 
mttei^titm w t t M i i or s^fni t l t t i t ioQ on tft© etei 'oiHiiI aisolma* 
tJ t t^ t l i i s ooaei^t thev prcpore^l st iarot^al / * 3 f 3 « « j r pfr f ieolea, 
saoh as lt&«iSiyrtroa^-l'^<€iotli3rt«m«1ro9tano £*3|f2^J^»3*«ii<slti5rl 
pyrasole ( W f t ) , lf6«^itlrosji'»*17c7^««notHyloaaroiitaao £*3t3-oJ7«»3'«» 
pHeayll^raBoIo ( W i l l ) , lT0»ae0tosy-lt4-Q©tlgrl0a*1ro3tiM!O /"3»S*«eJ7 
PFTusol© (%I t ) , l?p'«li|rdroxyao«fro9t'*l-iiio C^^^^J pjTasKilo C ^ ) f 
tf*»!f©toQa«lrostw4»«ao C^^^^^J pjrrasol© ( S M ) | I f B^i j r f i rosyl- i lK-
ootb|rl*»t9«iioi^^iro9t»4<<*<ilo £ "3 ,3*^J^ psrrasolo ( r o t l ) nod i7©» 
l^drosy, I^«ciet&3rlcsiniro9taii»4f0-«tl®ao C^'^^^J pyi^aaol© (X?I) 
f roa tf i ielr eor r^poad iaa 3«"^y^ro]33Ra6ll)srie&i»«3<-^etoiiadro9taiie0« 
t H 
^ (wii) 
«•• 0 •(• 
iVit) 
V\ ^m 
( t U T ) 
I I I l!>d4» i l traclnf i i t i i aa« ocwoyfe^w ' liave dlao reported 
sc le ra l / " 3 t 2 - e J ^ j ^ y r a s o l ^ rclatef} to o d r t i a o t , lCb(«ci6tt^l i}oni89t 
ona 4,5(74^1ftf«lroeortl9ol» I t was tmiart tha t ttj© B^mit ist i tated 
CSI14 %mQlWtat<^ PSrrasolGS 4is|)loy€d M o i o ^loiid net lvt ts^ o f tli@ 
sine i i fd«r o f o a ^ l t i i ^ e as the p a r ^ i t steroi^ls* E^in cior<; 
attrpriaiiSs «aa t^o QthBrnnr^tian tbat tt i« 2*<«|»lie{qfl aa<l e^peotallsr 
the 2**«|»*'flttOKiptiea?l d©riiratlv«3 w«re i n faot the o«iat pow^artitl 
Q o t i v i t y * esitiaaola^ £itiiotioiis so f o r ^Isoloded i n the eeit i iafiap* 
oa to iy orea» fheso r esu l t s , our© iiv@r» s t r o a ^ y sa^es t^ f l that 
the parasol es are aet ivo as mau ^ i d aot as a r@salt o f t)iolO|;|aal 
raumoratiOB o f t^Q s te ro ida l 3«^©to ^mp as otjservoa Igr o th l r s * 
fbo oo r t i oa l s i l o ohaia of (Mill) was p r o t o o t ^ ^ 
f oma t i on of the Msmethjamediosia© (B®) t lo r i va t i vo ( M I V ) f o r th© 
BTrnthmiB o f pyrtm9lm r iAated to 16</^othy5leortiooi* !fho 
oomiMmii^  ( t t l V ) was oMow®i to r ^ o t ^ t h oiHi^I fonsato i n hmmmtsi 
i n the presaioo o f soj^iaa hjr^Iride to giv© th© a-^«lrosya©t!iyl®io 
doptvat ivo (tW>» fho ooQpoffii« (XW> was a o t i i a l l f sai]^)ot>to^ t o 
• 10 * 
t7«^lii^lafea tiydrasini^ to yield tli© /*3,3<mJ?' p^vaaol^ (XWI *• 
:^?HVI1) wmoU ar© ®icamrlJS€« ia Cliart • i . 
2 








(xw) ( t u r n ) R, H 
OH 
ixxmt) Xt n 
ixwnt) X, F 
«• 11 -
11 Bmin aad Bodsco 1Q 1964^ earrted out the tifdrasslne 
redaotlim of 16(5'!,lT«.c|iosypre^moloit« (tSWIII) and obtaioefl 
35^yrfrosyait«ro0t-5-cBO /"l6,lT-oJ7-5'M3othylpjrrszole (xtSIlC) 
a lCNigw i^ 010 two a l l y t i o alcohols, §tl7(S<9)«>(ols)'-f»rogaa(ilc3io-




( ^ ) (%LX) 
11 fhe steroidal pjrrazolo (xtXIX) waa aliotiii to bo rowdily 
Identified W i t s s p ^ t r a l analysis ( l . r * , a .v.) and \xy analogy 
p ••< with prev^loas reaotlons of cK t6 •*epo3y Ketones with tQrdrasslae* 12 
•• 1.3 •• 
n-^eotsrlatloii follotted y^ ^OHidatioa witb ooaoiieiipiiiticAlo aota 
to ^ve tfto (7<-e^ oafr pro'laot (JOblv), fli© oeapoiiESii (^IV) «HI 




ftie reaotlon of a u^tim of alip^mtlQ diasso iiot3poi»t«ls« 
^ t l i /x •30««»oso»st©roid baa Uoea perfomae j^ 1^ Ula^aa ot ol** • 
I t tern hem mtisma^ tliat is^ e^ei iSiaeo oocipotai<9ii (<lias$i^r(^eitef 
daa2«q;>rop3me, 3«>a|{isso{>i^ c8ic imA M&woofvii&propmie) were ©llot^ ea 
to remit wittt a -^rfieetowy pre^ »<"S«16*«dliaio»30«««me (SitFI) tmA 
l)r« i^>>4tl@ t^«a@»3«30«4icNSo (^iril) tb©y f^nils!t«ii tli# jf*tf^ 








e -oig^cHg -^g-ciig 
. ^- n 

















m t4i m 
mm^er of gteroi^ol p^irasolt^ m& p'^rasioli.nm in tiie androstone 
@erl@i rcaatfiil to iDcise obtainM tsy^  Bladoii mid bis eonnilcers* ' 
fti« arMititm of triGt^limiMe to a Pi^ftare ot th& eeap&m6 (%I«VX> 
oaa ticQiso I^ ohiofliaei i^ire pk013^ 1 ti^ <3r330»€ wtiio^ eytAinm to 
a*«|>frctzolloo (LX> 09 fir^iot@d* 
(M) 
Stoilarlsr, tfie Qd<litioti of dipli^n^rlnitrilioitie to %^ 
Beetmy^tmoysmoim&rQ&t&o'^^t^^ime (li) too^ plaoe in tlie atme 
rer^ooHimloiil s@i@e to f l ^ ^ 30«aoeto^«*it6«»ojraiioaiiilro3t«*5*eRO 
/*16^ifpC«^jr-i»f3»'-^lpto0ijrl«2*-9yrasioltii« (LXI), ffeie ^yrolysts 
of ihtt) at ^ 0 regalt€S la ttio fofoaticm of 3^ cidotois]^ aa<Sro0t*S«» 
GRO /*10,lt-»d|jr<-dltpli«siyl pj^razolo C^tXX)* 
IS -
(itXX) iuin) 
f# eoafiirm the re^ooti^sistrr of tii« pyrosile ( t X I f ) , 
t t3 r«^«i8<«a«r was pri^crc*! by ooiBrertiiig tli« lT<-sii!>8tttttt«a»10,tt« 
©a^mstdie (1*1^ 5 to t te plieBsrt bg^ littssoae foUlotreil l>y iiyclteiittoa 
with «tti(iaoiie tKf&rmntittic (ml^ to tti© ^phmyl pyimmoline Cl#?) 
^til«iti tf^ &etsfitrogmmte& with diohloro^teftMiobcBsoqiiitioae to 
yield tli# <!«^ tr<»3 3j0i<<H»«t<Mcf0Marost«^ aiKi /"tf»15-Hijr»i»,3»«. 
dipliisiiyl pywamote (I*?l)« fti© p:^solo (l»VI) ditfored E3tif%eaiy 
in @p« t r t mat^ wf^ tm^ o*nd« ^ ^ tuat of (l*xn>« fbe oonponad 
ihtt} Qttef pfrolysig offordiNl (1<VXX), 
(I*Br) Cl*f) 
«• $,Q «• 
n-Ph l»h 
{hn} {unu 
21 Kmrntaitrnkiif et al« la 1981 o&iefWeii ttiat the 
omtdeaaatiam of steroiaal Ketone (H^ VX) iTlth sutestltttted 
imiu) % m 
33 {{Qbliit el ai« sj«ttiGslae<l severol steitil^cil ijap^oaoiies 
la tlio s t i ^ a s t ^ e aeries* flies^  olatoeS ttial 0*ari^ l!ufctrQeaiiOi»!l?^  
@tl (pisigtciQOod^ UscT^ l^ol poseessee iioteo^ol aatl l lpinle aGil^i^« 
ThQ stlpfistime h^rmmm {hH^Of^) were pr^i^wtea «ros the 
m t7 m 
iioii<lfl»8iitioti Of $^ 3o4*ditiytdr<}^ e3rptlg3QstQit«^ -aiie (httt with 
)iQ|}3tttiii«! ^<lra»iae. nfmrnme^ tiie dsrolisation of th^e 
txf4ra&mm lea<lln§ to tb© ftnaotion of oofrespoa^ltiig p^ nrfmoles 





a l x Btratiarad ti«t«r9e3f<ilie Hng ajpitas vt t l i a a l a i ^ a aarrgea aa 
ItateroatfMi* f l ie two 4lo»bta i>o&<la nmy ett! iar b« aoalagatad aa 
CI* 
{WLtD (ycxii) 
jlroeattaatioa af pfrmi rla^ imralvlag tba r«iaval of a 
]^ rat<m and t«»i lAeatraas laada ta tHa fiaaitivaiir aliargad 
pyeylivm tiael«aa (l#xni)« 
f}i« fatlare ta {irapEera tua ali^la a l l ^ tabatttiitad 
i ,3 ar t^4^pyrmn ma^ he attrlbataa ^rtsarlljr ta Ilia Ittatabllltjr 
ta be a!i{}«fst«d af SNK^ diaaatia atbarat aaatbar raaaaa m&y ba 
tba mtrme aaaa «ltb vbiali alipbatle B ^ dltataaaa aadar tba 
laflacnea af bath aalda aad hmm arollaa ta ayntabiireaaaa 
(Lirm rathar tba« ta U4^rrm.^^ 
MM. ^ 
(I.XZV) 
Blaise em& GmAt^ hwre prepared 
ooid (liW> by oyollsattOEi of o^9<9C*»di&etopiB^io aoidy tnit all 
attempts to pr«i>iir« ttio itasiibatitoted py^f^ W (SeQarb02gr].Qtioa 
of (bW) tiav« resulted in de«p seatea deooiapoeitioii of (LXT), 
n^m^ 
nme ^ r c^ooa 
(wnr) 
7tie tiS#i degree of ataDilieatlon of ^raa aneleos i s 
Qotitcfve<t tsy sti1>!itittttliig tbe ptkemyl groap in 3^4 and pvetmta\Ay 
also In the 6 position. Stioti phenyl aobstlttttod pyraao are 
readily osldized liy ciild osidisiog areata to the oorreapoadiag 
pyiyllum salts {UWl) la t^ieti ttie pyroa ntioleas tias beooiae 











•» 29 •• 
t io» 0f psrrtitia of wMoli tho r^aotion tfpi£lc>d ti$r the QosidensattiiB 
of ii€>ii@3rll^ eae aootopti^Qne with AO0to{>i2@i»ixi« in prmeme of 
noetio antsydetile ^ r ! ferrio oldori4@, hm hemi aost fr^itieistl^ us@di. 
PiwlB <3i<1 Ansstros^ ia mk s^tt^sipt to i^^tbegiao 
tripii«n^lli€ne@ie fe^r t$i# aotSon of aulplmrio ooid luid potaesima 
pjrrosulpliato on p««c3ottioiQ {^»ieta|»b0i9B@, fottwt t i ^ t hiaf of tfse 
i>ro(iQot f o m ^ ooaoistml of 3,4f6»trlasil8rl psnyltun sulplmte 
as 
novfy eid flo&iiisoii isolated 3,4,6»tripti@si7l pfrylitm 
noaroliorate (LtVIII) ia 36't yidtd fwra tHe r ^ o t t o a i>ro<Motd 
of aoetopli@rioiio oart ^roiitrlflttori'»i©. 
HBP. 
PW(t GO^h PhCO Cm^li  
I + I , r L 
~^re CPti^ t© 
e 
• H^O * <SB^  
•• 2 1 •«• 
I n mtbt t&© F«aotl<wis • o tietlispi ^tmp was eliatnateA 
^ r i n g tHe etmrne «if tti® reaationt tlici fa t« of w!ii(^ omiia not 
1)0 a@oerteiiii«iS» 
Xa ooatrast to a l ^ l ii^rraasy dil^dropinrona and I t s 
derivatives hav© Uiwiwa© a ^oisp of easily avoiiaifte em6 well 
eosploretl mibstmioest l^r^eis'' t b rmt^ tbe rm@arohm of t i^s i^l^  29 
wiio noted t ^ t whm tetraSsyAroiurmtyl olootiol is passed ov&r 
activated oliimiiiQ at tei^srataros hm^ttm 300** &m 350® i t i s 
deHydratcNl (xnd rewtrom^m to i^raii (l«%X}« fb© reaotiois i s 
strtm^y mothetniQ mm masr proeeeA v ia t£i@ tittsaturated lt im» 
derivative (LXIXlt ^ ^ o h tie^j t»oea sHoosi to 2,riold dihfdroiiirratt 
(IfXl)t twider tfto aliov« oonditions or d i r ^ t l t r hy r i ng enlarge-
amt of tho oorlKmitK] ioa (i«%%I) followed ^ e l is iaat io i i of 













A na^ber of d^]r«tratioii reaoticoeis hme hem stmm to take 
10 &a emmiogmQ oourse. A thoroa^ Bttk&y of the reaotton oonditimie 
has roirttlted ia suhgrtantlal iiaprovoteat in th(» jrleld and I t i» 
aow posslhle to prepare dlhydropyron la the lahoratoiy tn afeoat 
8S->90^ yield. If the dehyrtratlon reootlon Is ocRKtxeted over a 
imn aotlve catalyst , aaoh as , altmlna al l loa at 450^ the 
13 
reaotloa prodaots are aoroleln aM ethylene fortaetf hy farther 
oraoHlaj:! of dilhydropyrim. 
Dltofdropyraa froia «^«/'^«»aasatttrated aldelwraeg aad fcetoaes 
^hm isietliyl iriayl ketone I0 atitoolav@a la the preseaoe 
of a maall muniat of &^droqulaone la order to preveat ohala 
33 polytserlzatloa, a dlneric suhstaaoe I s forraed l a good yield, 
The struotare of whloh has been fouad to he that of s-oethyl-
0-acetyl- ^ -dlhydropyraa (liXXIIl)* fhe preseaoe of the pyraa 
r lag la this suhgtaaoe aad the posltloa of two sahstltoents weee 
shotm hy oiddatloa of I t s dllQrdrodorlvatlve» to the laetoaes of 
6-hydrosyoaprole aold (LTCIV). 
II ^ . \\^ 
» 33 « 
0Mi4atimi of (LKXIXI) fumislied sueotaio aoid, ?liis 
rostilt taa€ii in noaluaotiaa with tn« faot tbot (l#X5aiI) ^oes 
not possess the pmperticQ of on <=C,/B.Hinsattirated ketone l i ts i ts 
the iJ«Jiildl© Iwnit to 3t3«»po#iti<m« fli© foftaati<m of (LiCKfll) oay 
bo ^iottired as it4-a4<liti«at of on© i}oi©mil« »f an ot , p «mn®atttrated 
lc«t<»to to t%« ifottbio tioaa of the nemnA oc^fi «4in9at»riited oarhonrl 
gpoiip. Otli«r c/,/2)-aa8atui^teS aldelQw!©®^* GBIS ^«t<^e9 bar© 
boeii foitnift to ^ineris© mseofdiiij' to the sceao soli«iet provlfl^ai! tb© 
/^ -marliflw ataB carries ao siil^titucat®* In s|?eclal oase<^«» 
If 
^©thi^lcn^yolotiesanon© diserieation j^rooaisds witli snob rapidity 
tbctt i t In 4iff iouli to isolate tho o£«osier» 
A diff<»-ait typ© Of <tia©risation of oL,\^^n^at^,T^t^ 
iil<}^3P6©s bas b©4^  tfoeoribed by D©l€ i^n©f fibo obtained tbe 
dibydropyran dorivative (LlPi^) on treatoent of orotonaidoti^de 
witb diltit© Qoid» Froof for tbia struotur© bas b©i»i adda©©d by 
nolopin© m:^ ^ f eau in tb© foilot!?in^ oomtsr* On osddation 
(ttXKV') y i ^ d ^ mi aoi'it t^biob in tb@ ^tmmme of Sime^ niote©! 
and byHiro^ait was i»it rodueal to ttte ©scpeottsd ©oturated aoid, 
in!itcNebt i t fofi3©d on iococafie aoid* fb© la te r wo® fCRtnd to b© 
identioal tsitb 3t6-Klii!i©tl5rl» A -dilQ?dr©pyriia*»3-oarbOKyli© i»id 
Cl«lWI)» fb© atraettir© of oAiiob bad b©@i ©oonr^y ©stabliebi^ 
23 
by Tari^er and P©rlfiin* 
•• 34 • 
I t xmu remrtm* tHat pitlegoiie aoetime ^ro^aeed lir 
(ttxm) 
-41 In the mean tlta© Olior^ report«A the isolatioa of naother 
oti^stQlline proftttct fr«a th® pilegwi© o(»iai3iiimtloii mtS arjted 
tliat I t {Kissoso tti0 strfioture ( l i tX^II I ) . 
V^COriCRgCBg 
7tie «xelttsivo raj^otldu of oorlietiio^ 0mp In (ttS^XZl) 
ti^ €}e»09«i^ o litliitiQ altmlnitip lifdrido iind tlio ollfigod fovmatioii 
of hsrdrozide ratibcor than a norsol 3|4«4initropbeii3rll^(lrassoii0 
rtortvotlvo, wero two of t&e mm%y obser^otloiss rooordod hy Chow 41 
wilt oh do not aj^eo ®tt& the &©hcprtoar c^cotcd for a oosaiioiiiid 
etto£i aa (I«X^IZX)« Thin eoqEKmiKl waa ttms re^arosalaed l i f Josi^ti 
tsad r€porteii to lio m oatfeettojsy pyr«ro (i*CXIX) aiwi i& «aoat lt&cel]r 
to t>e $oii3«^ 1^ i ^ v ^ la Sohcpie «* 1* 







f&e r^aotion of ptle^jwie i^itti ettisrl aootoaoetate for 
10 ^otirs gaire pulegme acetone (L%WZ1). lihen ttio oondeiitiatlon 
was stopped aftor twi lioara a BOS? o iys to l l i i io so l id was obtained 
^090 pfijraleal im^ ohcote^d praportlcg uor© oooentlallir l<i@iitloal 
t f l t l i tHoeo of CliTWIlt) rooorde^ tjjr Ghow.** 
&gr tUc aottoit of mino ottlortde in ao«tio oelttt su^^st iBg tliat 
i to tofodtion i s rm&tBiW^e cMid tb^t ditseto mtWF itiKKlC) inr^tually 
itti<l«ar#^ mi iireversittlo introaol ^stiior a l io l o<md€»aatiott 
follo^Qd W dmos^^tmnyl&ti&m to # v e (IiXE^^IZ). Ttiia aoommts 
for tbe faet tbal (L%I^XII) i s oot fotmd ^ i m tite ooailmsaiiois 
i s e%tmit@d for 10 tionrsi since ttxe oirotieation of it*KSX) to 
Cl<!CII%) produoes wat^« fli© yielil of (bXXIX) o i ^ t l»© lEiproved 
i f i^tor was rsdoved so a® to prmcnt tUe l^^droljrsis of Cl*rtlt), 
Tiio otiaitian of aeolio tmHsy^rt^e to tn© reoettioa raisturot in 
of^ €a* to oonause tlio xsatm' «ridoti fortaed ia faot rmte the ]ri<9>t<3 
of (I«Tttx) f r « 5!S to iS^ S aatS l i t t l o or no |>ale|f»ii0 aeotone was 
fona^ . 
Investigation of tH© oosaponi^ (LXWIII) ^o^on tfitb tli© 
opeBtTBA. osadinQtion* flio n.ra.r. opootmo of ttio eoraponnd 
(L'^ ^WXn) displayed oii^alo at S i«3 and t ,03 aoooonting for a 
gm diraothyl gronp« » oiii^ot» iriayl oethyl rmtmrnm® a t S i . 9 , 
a t r ip io t md a quartet a t S i«2@ aai9 S 4»li (^ o 7 Vbs) for a 
-<M3Ig*CHg and mmt s i ^ i f io tmt iy the four caiirlio protoaa 
s i ^ c d wwe ontainod in tiio ro^on of S i*9w3«i* 
fli@ infrared (S,63 and 0«i2 n) and 0„v, spootra ^ X laas. 
312 and 2f 2 na ( ^ 3140 and t4B)J were I ©as iafoi@ativ©t Imt 
ar© ©onaiatant liitti t^at a i ^ t tio ©^©©t©d for a oM'botliosiy 
43 pyran. fha a,v, DaidEjQ at 373 mi offers a str<Bi^ a rgaa^ t 
• 2T • 
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(liKKKI) 
d, % o -OEt, f a C^ Ug 
Altt^ia# tti© 3^1^49 are relatively l©w {tOm%w^) \mt the 
readr avallaMlitjr of sti^rtin^ material a&Q tHe lao&t of an 
al ternative r«mte to t b ^ e ooojiotfia^s ntMm this tm a t t raot ive 
s^nstiietio i»roee<ture« 
Cinitoaol^ elQ^>!e reaots xAth etl^iaoetoaeetate to ^v© 
3-earfeetH03!y-3#4-<llDetliyl-4H-P3rran (l#T?XIl>| tliis pyran ualilce 
( l i t t t l , a-d) i s quit® QBdtalile and diff icult to obtain i a a 








^ a t t « p t to yeaot «j?po«»i© *fttli ©ttiyliioetoaiietat© 
res tu l t^ la ttio reooverj' <»f the s ta r t ing taaterlal* 
3|4">^0ntatllonio ©fioiiln©^ with aoetaI<f#iF<^ In tlio pfeseiic@ 
of Bltto ohloride to ^v© .1,5-i.«lla0etsrl-l»4|<Wtrlt3«ttqrl-4l1*P3rran 
(liXtXIIl). Et^llieaEojrl ooetat^ hmrover oon<l«iise<l i»lth 
?ofoal(!@ti|^e to ^Ive til© S"-dlic«tone (LXIICIVJ and adll. att®2pts 
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lit®mtttr% thmta to a 2>atidity ot s^isetral data available* The 
ia£rar€»l spmtro of pyvamn arm QimrmtettBtA lif abadrptlon at 
^•8Qu oiad 3*0 ;tt» la 3f4y4t@^etr%3et£i3^1*^!»P7ran (LM^) the 
5.9 jn ^an^ I s of ae<3iiic3 iatenoit^ oad cKmId i>e mintsl^m for o 
Garb<msrl grmi^ ^ i l o tbe 0«0 ;ii t^nd i s fseaSi ami ootild tie 
0\7erlool£odl If in© saapio i s too ailate« fii© niisoifitimi of 
OGrtoonyl groapo gcaemlljr ooiitoides with th® hm^ a t S#8 »• 
fhe prr^ma tfith two earlKmjrl safa^ti tueiits at po^ti tms 
3 omt! 5 9hot7 a t r i o of wtrm%^ htm^n at 0*6^ 0«a osxA d.lSja* 
f&o laitraviolet sp&otra of 7^-^raiio aro o&kiaraotQriae^ 
1^ a w€^ & shotildar at aD«mt 3'a3 QB* 7II<^ <}O not nt¥m aboor^tloa 
Aft 
at a&oiit 340-350 ffia, as oiainodi ay ma^er* 
Iatro{|tiotiaii of' a oarbetlio^ or ooetyl ^oiip at iKiaitioa 
3 QfmBm a s&ift to 3tO ao<l 284 «% respcsotivdy. ^mo oasioa 
are ooii0l.|©ral»ly (H^laqert frara thoso of ordinarr ,^-©llE0»y-
Discussitai 
•• 3 1 •» 
Tts© aiaiifoldi b l o l o ^ o a l aaart p l i^ i i lo loglo i i l a o t t v i t i e a 
attemtmA taltU the ot©rcil4«l ^ r a s o l o s liav© dri«OT t l ie at test !cm 
of ot icalsts towards t l i©i i* ©^ thes is * l a r©9«nt past tbe synthc^iMi 
d f t a r go £i^3li«p of s toro iaa l iiyitiaiiilca ftas bom r c imf ted . fli@s@ 
parasol03 bcw© o^so-^iQ'm Bcrem>eA m,4 fcxitsdi t«> Do csidowiNl w i th 
d o t i v i t ^ of stcroiciat pi^ rosscAco observed i n tosmitR Um !}O@EI o f 
vital Q i j t i f l oaane i n r ( # i d devolopaait o f ttt@ s^rat^ssis o f tHeso 
lAmt^ativm* ?&i@ o^st iqpor ta i i t fiotfeMicI m^lti^@a i a iliesct 83mtli@9®9 
t e t&e troattaoit o f o ( , 9 «<m@aturat<i^ atearoldiil lfeet<mo8 with 
liS^r^alii© and pticsirl'^hi^tiraslacu 
t lot lvated W the i i ! te r«3 t ln , j result® oisitQlned i a t M s ti^A 
viG Havo iindertQtca t l io s^t&tosis of ateroti iQl psrrascdea l a tli© 
ofiolostaiie merim* fhe o< t Q-aasatwratei ket&am obosea fo r tl ie 
prm^sit s t a ^ ar© elK>l ®it-4«*«8S<-'9««a« {Lissrr f )^ 3^<4}e@tosy«st; l^e9t«» 
4»csi«i>6«Pone (L tCTTl l ) , eHo lc3 t -4 -^ -3 ,9^1on« Cl*%XXIfin) aai! QS.-
br<K30o)iol€sit«4«»e»M.3Mme ( L i n x u ) * 
(I.TJWI) 
«• 3iS "" 
Br 
ChQleBt'^*mim-^-tme (tXXS^) was pri^ared aotsorAing to t!»B 
prooediure desorilieS 1» l i t« ra ture t 
£">) aa s , 1^5 (-43aC-^aO)# 103S ( -eoC-) | 
8 5.9 C&i'tSt tK 0. viii^Ifti»}f 6 2.3 (tori an O^^^taett^lai®), 
6 t , 9 (a , aw, Cg-ollylio)t S l . t , M,0S, (l.$, 0»t CaetHsrl protaasjj, 
T&o speetral data for &et<m® were obtained for total t den t i f i -
oalion ati'i oc»i|iaris^ patitoaea* 
ftio ketone iLI^^^t) on treatiaetit ^tiit p}»cnr^b$rari^iae In 
tlie presenoe of i^etlo aotd afforded, after n&wA tiortop fuid 
ealaon el>ronato^apt>7 over ei l ioa g ^ . a nin^o ^mp^mS, p .p . i 5 ^ ^ 
Ctiaraoterination of tae eoopoaart. m^i»m f.m° am ctei t i»t^eBO 
/ " 4 , CM-dJ'^ a' -^l^mytpyrasol e (KB) 
Tile eoQpoonti o*p, 183® analyeed for C-gH^Hg. fhe IH 
fspeotma of tiie e<mpoQa<} $iiot?e(l abaorptioa \mn<iQ a t 30S0y fno and 
•"1 090 o® ^liioli are oharaoteriistie of monoiiu%»stitute^ hmmeme rtBg 
o^senred la pUcs l^ p^ra^ole type derlvattveai. ^ ^ 
- 33 • 
f&e otti&r ai^lfiotmt features of xa speotruci were two 
strong t»caid0 ot 1,593 (md 1000 tm whioli ore otiarooterietio of 
pyrazole aototy.*^* T&o adusenoe of H-ll peali in tile i»r» speetnsa 
showed tbat the proaaot i s not tbe tiydriusone (^»*a)« fHo Win 
spQOtruo of ttie oo^oiiii(i m»pm 193^ sliocved a brooA mtltti^let ot 
%t,3, into/i^tlii^ for five protons, t7!itoli were asorllie^ to the 
protons of a Qoaosubsti^ted tiatts^ae rtagt A broaA oultiplet 
at S 2»8 latm Qs@l(P^ to the O^-n^^ ohile the other Qt S i«0 
w&B etuo to the Cg-Hg* "^^ ^ Q^^ Mt |>rot<»s wcare ohsei^ red at 
&1.13i 0,93, 0.83 tmrf 0,t5. There woe no eviaenee for ^ e 
pre9«noe of t}«H|t henoe the t^^rosone (%QHa) xmn diseanled. 
On the basis of ^oseatol analysis imd speotrol data, 
the ooDpoimd a,p« 153^ was oharaoteri8(e«i as ohole9t<-4«>eno 




The laeohaniso for the foitiotion of the pyrasole (!S0) 
frcn tbe ketone (L%%WI) eon be sho^n aeoordlng to f^ ohecie 3* 
The oarhonyl ^onp of thec^»p -imsatarated ketone first reaets 
• M « 
tTltti ptioiiyll^drassicso to ^v« the hsr&t&stmei, vfytoh in tbe pres«aoe 
Of ao«tlo 0014 oyoUEes ttirou# tfto dimbU x^m at C -^C^ foUowed 
lay 02Cl«^ ati<m iavol^ l^Uss presmatablr <^  tree K&dietal QGOheiaiaQ 
to ^ve the pyrozole {%0)m 
•jlrff^^^ion iin 
Ac on, A ^ 







«*• 3S •• 
Reaction of a^^eoetosyetMilegtHt^m**^*^*!!® Ct»%XWII) wltli 
S4 
oooordlaii to the prooediure deiori&ed la Itterattir** 
JT S^taaa, 1730 C-^^Jj-CHg), 1685 (•GoC-CaO), laas (-C«C-)t 
1330 (aoetat©)! S5,© (br ,8 , IH C^-vlnjrllo), C.3 (Wf IS C g - ^ , 
C^ l o 10 Ma), 3,0 (o , 3rJ C^g-C-0), S *«0t 0.0, 0.8, 0,f (aiettirl 
proton9j[7* ^^^ ^eo t ro l values ojT tbe leetonoa were o b t a i o ^ for 
to ta l Idaxtlflootlon and for ooi3porl8<»i purposes* 
'tlie ^otoae (UTncKTIi) on treattaent wltb phenylUrdrozloe 
vmder s loUar eondltloiie m deaorlliea for thu tcetone (I#XXWI), 
Qffordledl after umnal worktip ond oolaan ohraaato^aplif o s l o ^ o 
.54a 






• 30 •• 
C?iaygM»tcarigatloiri of tHc oaiapcttmd R.p. 336*^  oa 
Tfio ooapdnnd^ a ,p , 2SKJ analjrsed for CggH g^K^O, M» 480 
iBoleotilar wo t^ t rec|tiiredi for C33^4@''3 t^ ^ ^ ) ^^oli olnrtaiisl$r 
does tiot a^ee tTitii tiMi eKt>€et<»3 atmotttre (l3i;il| ^35^50^2^2^* 
^e IB. spodtraia of tlio o«K}|»oaiid vimQ omii^ioiiotis W tlie Ql>a«tiee 
of aa^ efyaor^tiism iluo to lujetate faaotiom ?he a&amoe of 
Qoetato taaotiim in ^ e eo^pound furtber dimQ)tA&& the stroo'i^ro 
(XCII) for the oaqpoimd, i3*p« 320? I t may he ^MeA tUet tUme 
^aa no Dceid for <M p^roup* the IB Qpeotrtia ttotfevert ahotred a 
sharp bna<} at 1080 OQ indiioating ttio presmoe of m% o( ^Q m 
ttnsatii rates oarbtHij^ #^Kip« F^irtlier titero wore pronincnt 
absorptioti Dmtdn at 3080, 7S0 cnnS 690 eo * i^iiioh aru oharacterietlo 
of taemofliibstltiitett beassene r i a ^ obsenre^t In ph«9i$^ pinrossolo type 
derivatives. ?Iie otticr 8 l# l f i o i i i t f«atar«s of IB speotrtm were 
o i 
two atrong t^mdg at 1S05 aad 1490 oa otmraotm'istio of pjrrazole 
nolety.^»®® 
ftio rtiB spootnic! of t^o ootapotia<3 a,p» 836*^  show<^ so sigEtal 
for aoetate. no^erer^ a broad pal t lp le t a t £ T « 5 i n t e ^ a t l n g for 
five protons eouia he osai^etl to aoaogubstitttted be»is<»ie, The 
B I ^ O I Q at 53«$ asid 3*73 as oul t lp le ts ifere aaorlbed to C » ^ 
trnd C„«4i. rot^eotlvely* fhe oethyl protoas ^ere obaerv^ a t 
B1.3 (C^Q«-ete)t l . l i 0 .8, 0«73 aad O«06« 
• 3T • 
Oa the basis of tlie8« «p«otral 4aia tue eoapoamd a«p« 226^ 
[^^ 9 cttioraetisrlzeiS as e!t©lest-3w>so-4-MEOo ^4td«Hljr-.2'-ii»h«oyt 
pprasole (XCI)« 
A {KissibXe QOdo of foraatloa of the ooripotssd (iCX) has tie«i 
atiorsi in Soli«Qe «• 3* I t say be noted that eoirlioiiyl groap at C^ 
may lie {lerived troa ttie 3«»ooetatQ l^aotion at <Bsy stage during 








>»^ A AZAoT/fi;^ 
^^ >-^  
• as -
1& this laeetiaiiisD i t i s pro]^ ««d tbat the atrial 
oxiaaiian itiirolvlitg <» ttoe radioal oeohanisa ILeads to the 
toroatiost of tti« eoapomid (KOI). It reooives Xtirttier mkppoH 
fron tHe ot>s«rvation ttiat ia osidation of pboaylliydraisacie 
derivatives ooni^iing of t><3«udo allfiio radieal tal^ es {ilaoe 
81 SI 
following free radical mmhmimm • * 
Beaotioa of eliol e9t-4«en''3«6p>diooe (LXXIEVIII) 
0holei3t*-4»€ni»9y6«»ilione (LtSWIIY) w^kQ prepared aoeording 
to tiio prooedtire desorlbed in literature.® £* i) mem» 1080 
(CsC-^ a^Oy^  and tmo OB"* (OOC)| ^©•oa (a, IH, C^  vlnylio H), 
3*4 (a, 4II» S"^3 '^ ^ C^-32)tSi»3f 0«&i 0«@S and 0,T (laettiyl 
protonaJlJ* '^^^ spcotral valaca i?ere otjtaioed for total identi«» 
fioation QQd for o<i3parleon purpoaea. 
ftie ftetoae (I4CSKVIII) oa treatoeot tsltti pfieaorltigrdrassiae 
isad^ tile sane resKitioa ooaditimis as desarilied for the ketone 
(li%%WZ) afforded a s ia^e eastpoaiid ia«p* 330**« 
Cjiaraoterigatioa of the omnom^ o,p. 286^ aa 
ohole9t-3««oso<4«>esio ^4^0-»d^«-a»-ph€Bylpfraisole (%CI) 
The ooapoaad p»p. 226® onolsrsed for 0*^ 0--Ko^ J* ^^ie 
ooiapoaad t^ as foaad to he identioal tTith {tBt) obtained frees 
(LTtWIt) in all re^peote (tlo« Co tlOf n»p»^ e!*n,p«t i»r«« Q»ci*r« 
and 0098 apeotr^ data), Znt^eatinslyt the erpeotedly oore 




The pro&aDle eeobanisci for tbe fonaatiim of ttie o<xaqp»(»tia 
{XCt} traa ttie biftoae iU^Wfttl} om \m sbonn aooojrding to tlie 
c„ii 
(LSOTiriix) 




I t 1$ {iroposed here that the f i r s t nte^ i s hishy^elraiso&e 
Sormatitm followed ^ ooadeaaatitm acKl osidatioa to afford the 
pyrassole (KCl)* 
•• 40 • 
Witt! litienylfaydfagia^ 
The ficetone (UKirciX) vmB preptsrm aeoordto^ to tlie 
proo0Aitre ^morihed in l i twatore. / " ^ laas. 1080 (Ca0<4JaO), 
1630 (C«sC) oad UQ oa"* (CUUrJi S 5 . 9 <a, iH, C^  v la / l l e If), 
4,9 (t3« ia» CQO(«I!« I ^ « 7 Ha)» 1»3, 0«91» 0,83 aad 0.8 {mettxyl 
protoa9X7* ^b« speotral vtaum T?ere o&talaed for total 14eiitl« 
fioatloa oQd for oopporlsoii ^I|K»S€3« 
The iietoae (LtSIKXX) ^m fsSLlGmeA to reaot t9lth pbenjrl** 
hydraalito un&er similar oondltiona m deioribed for lEetooe 
(l«?cn:^ I)» f^raioticd after asaal ^nii^p and ooltuaa ohraQatograj^t^i 
o o^^ 
ttyo ooctpoaaast o«p* 336 and lOS* 
Ctiaraot«yrigatiop of tine ogtapoutad a>!i* 826^ aa e&iOloiitwsM>a:o>7 
4«oiio /*4»6<^7-d***<ph€n7ll)yriizol« {:SECf) 
—»iiMiri HI i 5 1 im»yniiriii i m ii ii n i H HIM i n.i iiiiniii i i l 
•fh© ooapottnd i3.p, 238** anal^ rsed for %^^2^* ** ^^^ 
negative S^lateln t ^ t slioiilns ^ e r e ^ tbe atiocaioe of brostiae 
1Q ttie ooiai;»otind, Partner Ita o«p« mnA apeotral properties were 
Ideatloal wltti those of tbe pyrmi<Ae (XOX) obtalaed frost ttie 
U€t<m<m (liXKSVXX) and (b^ XWXXZ)* It was therefore otiarooterlaed 
as oIiole9t<-3«o^oH^aio 2r^fO«"^'»3*-i»lieo^lp9'ra»oIe CX0I)« 
«• 4 1 "* 
FonaatlOB of the oaopoaiu! {%01) froo tti« Icetinto (Liro:ii:) 
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(tCX«a) <XGI) 
- 43 • 
fhQ f t rat stc^ in tbls amhmlmi is t ^ pheayltxyarssime 
foroatioti at C„ follimed t^ r ttte attoolc of anotSior @ol«oiile of 
ptiAythjrdra^iii* at 0^ In ttie fasMon of tittol«i^iillia dl^laotsiait* 
Thlo on tiatrtfiaoleoidar oottdensatlim m6 ouft^ation remi ts In ttie 
foitaatftm of pymsol© ( ^ I « a ) f th© hj^rolyal^ of (^l«<i) gw« 
the pyr&sxtle iWth 
Aa oltomato Qeofitaiso for the fomatloii of pynmol& 
(XOI) tvoa the lEotoae (Ur^KZ%) ooa he ^ami oooordliig to Soti^ewS. 




*• 43 «» 
qiiaraeterigatlqo of the i^ o^ apoiiiid o.i». 108^ ^ «thol«at»4-«iO 
?tte ooiapotetd i3«p« 196*^  ofialsnsea for O^U^Jt.^ The 
00111001 tiaa was otipportod W t t s fi<^s epeotnua ^vlisg ouilooialar 
toB at (a/a 5T0* The otxs^mmQ 0e9e negative Seftlstelit teat* 
The tn opeotnio of tlie eoqpoitiid D.p* 195 s^oweil no 
otjgorptlon Iwnd at 1300«17^ oa t ladlaatliig ther^ty the 
abeenee of emy oarbcmyl ohroaopfi^ ire In the oolcMSule* & oloar 
hand at 3340 oa" otm be aesl gied to seoondaxy ooine type oolety 
(«iri«)« ?he hands at ld(^f 703| and 60S en** oon he a s e i ^ ^ to 
aroisatlo rlna* • The epeotmo also elwwed prominent vlhrationa 
at 1590 and 1480 oo Tihloh are oharooterlatlo of a pyraaolo ring 
syetiKa* 
^ e BSR apeottam showed a slagtet ot ^13«f irhloh xms 
asslipcd to -»-H proton of ^cnyH^raaone caolety*'^ ''^ *^ ® A 
isaltlptet at *& 7*1 •* 7«3 Inte^atlag for 10 protons shotved the 
presence of tffo aonosuhstl tilted henaene rln^s In ^ e ooaponnd* 
The speotm^ also showed s l ^ o l s at s 3.9 and 3* 35* fhe 
cntltlplet ot S 3»9 WQ& assl^ed to 0^<^^ and the donhlet at 
1i 3^2S (J « 10 Hs) to Og«ll0* 
On the hosls of eloieattil analysis^ l«r« and n*8i,r. votncs 
tt90 alternative stmotnres eon he prq)osed for the eonponnd 
El. p. 195**ii 




Xn and Kiti vcXnm ore in OQ e^encnt tsttli ttiose two 
stimotures (XCXXX) mid (KCXV)* ll«olioal«EStilse both tUe struotares 
are po^sitile* 
Fonadtifin of eaqpotmei (%0XXI) froia the Itcftone (UXinXX) 
ocsi bo 9'^omi fmtot&in^ to the SotMoeM *^ 
CgR^ ^ 3ea^e > ^  
ii^drolj^to 
fit® noapmrn^ iWt) ^^MQU hm ttooa dtitatit^ an im« of the 
prodtiatQ in tliis rsiiotltm aemB to be the preoiitrsor of (KOXV)* 




M — J , J- M^n 
(XOIV) 
Oa t^o ^asftii of ooo^aiistio ism tticsiaod i^^ kciio oonsidie^s^ 
tiosas t!io 0tfiiot!ir« ixciiS) wos preferred ov^r (XCXV) for ttm 
m 48 
Zn t6e light of i^iSbmm 4is«Q8atim tue Qoapmmd @i«p« i0S 
3«<iiie«<9!i<si^ lti3r^ a%oae <%CXII)« 
Farther to o^nflici t&e stntotare of OOCSIIOIIIK) (IIGZXX) 
a.p. WS». *b, o»p«,«l («JI) wo, B«««ted to roaotlo. rtth 
pli^yl^draaitie uad^ Pildi <»iiiflitiiKis* ftils reaeti<»i after 
tt^al wor^p mttmt&eA a oosts»oaitd m»p« tOS^ t ^tiiob was fowiil to 
^ idaitiOQi fa oil reapeota (tlOf OetlOf ci»p*t Q*ii*p«9 IB and 




fhis oti^ siiool trmmfot&nttmik ooafirm tli© stmotare of 
o<i^ (miid a.|», 105** ao Q^olo8t«-4-€ao J^^k^&^Jm^^mpheaylw^^^l^ 
aeoording to tn© titerottirQ pwioe^r« • jf* '\> east, i f ^ 
3.0 (a , 3H <^-C-o-)^ t«o, 0.9, 0.8g 0.7 C^etbyl proems ff* 
fbe s^ootral values of lEetoae {iiSOSMtt) w«rQ oMaiiiei! 
for total identiflaation and for ii«apari900 purposes. 
fhe Uettme (l^XSWXI) on eoiidteitsatlcm witb ^tlijrl ooeto* 
^«l&te in tbo pros^oo of elno oUlorlde affafd«<l after {laucA 
worSasp 0ii<S ooluGai ohrootolog^apli^ y 80^11 aooiaiat of tbe starting 
ilQtaao aii<i a acmorfst^AIiaaMe o i l . 
6l^rQof,^^8^^,^oi^.ot fto^ oj|1 ,^,a ,^9^*«aof^ ogyi^ tyi^ li^ .^^ .^<^ 
/ *0,4-« 7-2*<^etliFl«>3*«^arl»etto^y>»3»||-prraii CsXJf") 
ffie oi l^ oos^ onna obtained on ooniflasatioii aaal^ea for 
^15^34^3* inaioating tlierelif ttiat e l l ^ aeet;oaeetate lias t>eea 
The IS speotma of tlie oil ejrtiibited a v«[e^ broad bimd 
• i 
^eoft ia^ fro0 i730 to 1690 oa ia tiie earboafl region ahiob 
ivas indioative of Hio feet tbat ^ e eoai>oisa<l oontaias tmte 
tiKia one oarbonyl #«oap8. ^i@ ban^ was asslij^e^ to tlie 
V 4 8 •> 
the psnroii riii§i A weo^ bond at t^ Kl tm viae Bmsi^eA to tbo 
OQrl>mi««{urt}a» doable famS* The <M> atretohing tsee observes at 
1030 OET*. 
fti« WM spcatraa of tbe ooapouiid exUlMtea a triplet 
list©3jpatltig for oa© protoa at 'Ss.O (Jtt4 Us) t^loh waa asorlbe^ 
to the Og-t^ n* "Hio domifl< i^l shift of tills 8lj|iid a^«} <tie to Its 
allytlo nature. A q^ortet iBte^atlti^ for three protons at 
'^4iil5 909 (Sue to the oorbettioay fsetlurlene protons &ad the 
methyne protims a<9jaoent to ^ma o^ orgco* These protons 
havlB^ ]^  the Qtme eavirommt ig>t u&tgedi to ^ve the qnartet 
for three protons. The other si jiols In the lUU speotnsa i^ ero 
observed at S^ 3*15 (st sn, cai^COOm)^ 1.3 (sf 0ll« C^ Q«£S«t 2*-4Je 
and oorhethoay oeth^l)« O^ O, 0*83 ond 0,7 (other oetliyl protons)* 
(to the hasls of the fore^n^ dlsoosslon the oily eosponsd 




«.. 49 • 
Foliation of 0(mp<»m4 (SO?) tma the Hetone (tiKK^IX) 
earn ibo Blmm in the propa^^ Soticp»«d, I t eaa i»0 iiot«l bero 
ttiat tbe ketone (LSXWXI) wltti etbyl ooetoooetate fonas 
^^dllsetone tittioti later on ayoliis«s in Hie preBmoe of tstne ohloride 
to ^ve pyran (X0?<«a)« Prs'<^ (SCV«»a) ismaertsies tit th« prescnoe 





"3''3 a ;:cf 0 
CHjCIlgOC 




• 51 •• 
EIPeiltSI!Hf'.U# 
All taeltlQa points ore aiioorrec>f«<f« Infrared 8{i«otra 
were aj©a»ur«a ^ t h a vye tJntttoia 3F3-100 speotrcipDotosteter* MB 
npeotra were ran In 0DC1« <m a Varim AGO ins tmaoi t wttlt 1*1*5 
09 Intemat stsa^ard* Mass speotra «!«re measured on JMS D-S^O 
cEi«ia ^eotrometer at TO cf^  o®t|lg ttic dlreot inoertloa teohntritie 
at o QOtiroe t«ai»©ratare of S90"C, TUr plates were ooatea wtth 
s i l toa gel and eprayed iftth a 304 atineona eolnttoa of perolilorto 
aGi(t« l«igtit petrol aid refers to a fraottoa of li«p* 60«80*>» 
mu imlues are g l ^ ^ tn ppa («# 910^1 ©ti d, docil>let; t , t r i p l e t ; 
ftr, ^roaif), IR rained are given In o»*2^(«, etrongj a. a^i t tn ; 
^9 weakf lir» broad)* 
aS^ti i l oroolaol e8t*8«>cgte 
ProsStly purified ttiioajrl ohlorlde (40 lol} was added 
graduollf to oliolesterol (50 ^ at rooo teopeifatare* 4 vigorous 
reaotioa ensti^ isritb the evolution of ^katsoaB produots* ^bea 
tbo reaotiom sloottcaied, the oisture ^(m ^@itlF beat€Ki at a 
temperattire of 50«G0*' on a t^ater batb for one boar oati turn 
poured onto onisbed ioe wittt stlrrln^jd the rellot? solid ttms 
obtained was filtered und<^ enotion ond Tiasbc^ several tifsies 
with ice oool@d t?ater anti air d r i ^« EeorKstallitsation frois 
aoetone gave 3 •KJhlorooholest-^-esie (49 g)f EI»P» 9»-®0* ( l i t * 
ra.p. 06-Of**). 
Cfiolest*Q«»iiie 
3 3h.Ohlorootiolc8t-5l»ime (10 g) t?as dissolved in warra aayl 
alRobol (330 eil) and eodinia oetal (30 ^ was added to the solution 
•^  83 -
with oontimsotis sUrrliig ovmr a period of 6 liotn's* Tho reootloo 
laivttire tsraa wansetf ooeontcHialtir ^«n all ttie 9odti»i nttal van 
t^«9ol^ r«a« the reaettOQ t9lstitr« was poured into water^ aoidtfled 
T?ith hjrdroohlorio aeld mid then allowed to fltaod overatght* A 
^ i t e orystolltae sottd thas obtained waa filtered onder aaetlon 
aad t?a0hed thoroaghtjr tfith tiater oM air dried. The orade material 
t7ag reorrst all teed froo acetone to prorlde ehol efit«a«<^e as ouhea 
(8.3 g), a.p, 94** (lit.®® 8i.p, 08**). 
QmHi troo hot cat«>3«>ene 
A sttspmalon of flaeljr poedored ohole8t>*9«>eiie (6 n) la 
^aoial aoetlo aold (80 od) was vigorously stirred at rooa 
teoperaturo and treated i^lth nltrlo aold (19 eAi dy 1.5) • folloisred 
hy the addition of sodtwa nitrite (3 g) over a period of one hour* 
?ho roaot loa ulartare was poar4»! Into oold t^ator and the yet low 
product thus ohtalned was eartraoted crlth ethor* The ethereal 
larer ^as washi^ suooesslvely with 9ater« sod Ian hloarhcnate 
aolatloa (lOl) (ant 11 the washing Ktere plnlr) end agiln with water 
and dried over anhydrous sodlan nntphate. Ttcooval of the solvent 
prorlded the deslr<^ ooiapoand m tm oil which was orystallised 
from ethanol as leaflets (4*5 g), m«p, 119*130** ( l i t* ei*p« i20«>121**) 
» 93 
d«^ltroo!iolest«^-ene (@ g) xim dissolved ia isara n^ooial 
ooetlo aoid ilSO csl) md elno dust (12 g) tfao g^adaally added 
tfttii atiaklng* fhe mtxtare was floated andcr reflux for four hotirs 
cmd frater (13 lal) was added now and tliea datici^ the ooorse of 
reaottou* 21 no povder (nareaoted) ^m rmiwre^ Kiy filtration 
and the f i l trate wa© diluted witli oat or* 3i?WJhol eatan-Q-oae 
orFstallleed imt as thin plates mt^ tias reorystallleed froa 
ethanol (3.S g> a.p. 96-98® (llt.®^ a,p. 0Q«1<M)**). 
S-groao«»i^o6»oteii eaitaa*'&w»oa<^ 
5c<»atiole8taii«6«oae (8 g) ^09 islsed with aoetio aotd 
(18 tal), ettier (91 tal) and oooled to 0^ « 0rotBiae eolation (41 g 
of bromine In 98 at of aoetio aold) waa added! to it slowly. Pew 
drops of tij^robroolo aold i?ere ^ded to oatalyse tbe reootlon* 
0eoolottrl8atl<m prooeediM} rapidly, and a orystalllne oaterlal 
started separating after tbe addition of opproxioatelsr balf of 
tlie broaioe solution* fhe ether ^aa resioved under reduoed 
pressure, and the desired Isetooe oollooted end reorsrstalllssed 
froa potroleuE) ether (3,8g)a*p.i03® (lit,®^ (a,p. 101-102®), 
Chole9t-4-en-0-one (LmcWl) 
4 solution of 3 t}rotao-!|c<-oholestan«»0«one (5 g) in pyridine 
(90 etl) was heated under reflus for 8 hours under aahydrons 
oo861ll<ms» fUe ffilstare oas diluted ^ i tb ioe ooldi crater and 
e:Ertra0t€d t;ttli ^hor* ftie cttiereal solatton tros o^ astied »it ! i 
watoTi ditnte tq^roetilorio QOld« sodltua t»loar£iofiQte (9<S) osid 
crater end dried over oabjrdroos soditiia sulpHate* Gvaporalioii of 
ttit^ solvent g^e (t«KH:wi) as an o i l ^6iob vras orjrotaUisod frost 
octboaol (2,T g) is.p« 100** ( l i t * o.p. lOS-iO®**). 
tjeaotlon of etioleat«>4«»e««>'6*<»o (t»tytyi) with ptitsiylt^vdraginet 
8!ioloftt*4«>eno /*4f6-djjr»3t«pfteiiyl fiyraisole (W) 
A ^olotlort of {LtTWf)(i«9g) in t>f»tiseiii} (30 e l ) rsan 
treated with phci^rtliFdraisiae (3 ol) and aoetio aotd (a a l ) 
The res^tion mixture waa beatet) under reflus for aboat 3 houre* 
the bf>i»s€»e was removed under r^uoed presaore and tbe real<%se 
tbus Obtained i^m «rtraoted !9itb etber* Tbe etbereal aolution 
was ooati^ auooesslvely witb waterf aodiuat bioarbonate {5^) anH 
and f ina l ly ti itb @atcr and dried over aabydrtma eodiaia sulpbate« 
ncmoval of tbe aolveat ^ave an o i l obiob wae ebroaatograpbea over 
s i l i ca gel (30 g) and tbe fraotions of ^ ol were oolleoted, 
Eltttiosi witb llipt petroleua e t b ^ (3Sl i ) fumisbed {%0) 
reoirat a l i i zed frosi stetboaol (300 sig), @«p« iSS^C, 
Vmea* 3090t T90, 690 (isonofiubstituted beaeeno>« iSOSf iSOO 
(pyraeole eoiety)! &T.3 ( a , 313» Cjj-Hg), i , i 3 (sy Cgo-^'HsU 0,79 
(sf Cjg-an-) , 0.93 and 0,93 (other aetbyl protonah 
A Qistiire Of otiolesterol (80 g} pyri^ne (T8 nl) and ao«tio 
aiiliF^rid9 (60 vH) ^&9 heated on a steaia batti for 3 tiours* flie 
regiittiiig browa solution was poarod oato orasHed to#<i«at«r slstare 
w&e& 9«lnlQ§. A llg^t brosQ solid wm obtalaed wbieh vm f i ltered 
aader saotioQi waatied ii?tt£i water aat i l free froo pjrrldiae aad air 
dried. Tbe omde prodaot on reoryatallieaiioa froia aoetoae ^ve 
the pare aoetate (48 g i^ fa*p* i i 4 - l i 8^ ( l i t . ^ M«p, 116^) • 
^ •^•Aoet oxiMt^ "^ydro3cy"l|l«»hri«io*8o^hol fa t efae 
a^«AeetossrQholest"4S«eae (13 g) was dlseol^ red ia ether 
(300 Bl) and to this was added at 0^^ perohlorio aoid (l«d at) 
aad H^broaoinieelBasilde (9*0 g )» the olistore was stirred at 
rooa ten^eratare for tt?o hoars* The reaotioa aixtare eas then 
evtraoted islth ether* fhe ethereal layer vas washed trith water* 
sodittfs thiostAphate solotion iw$) and agaia vrith water and dried 
over anhjrdrotts sodlaa sulphate* Eraporatioa of the solvent gave 
an o i l whioh was orystallieed fron petrolai« ether to give the 
hroQOtqrdria (8 g) Q*p* 19?^* 
3AwAoe^03cy*9^hrogiO*8^^hol e8tan«»6*mie 
7o a eolation of a^oetos3r"^y0-{i3rdroiy^«l>rosoM9?(« 
oholestone (10 g) in aoetime (300 ml)* Jooes* reageot (18 t^) 
was added aad the reeetion ^istare was stirred at 8*10^ for two 
tioam« txoeta of otiroile aoid vem dtstrosrcd tqr iaopropaaot and 
saturated solution of erodttta aoetale* fha alvfttra «a« ponradl 
iato water and the S<<<»broBoketOQe thaa obtained warn filtered 
alar dried and reorjrstalliaed fron aetlianol to ||$Te the imre 
oC* r^oaoketone (8*8 «) &^p* 162-164^ (lit* m»p, i63^)» 
3/^ »Aoe^ eayelioleet«4 e^o*'6*'<«ie (LXSiyil) 
A eolation of 3/^ »aoetosr*^ <*tar<»io*9c<«oiiolestea«6«one (^ g) 
and pyridine (80 aA) mm heated tmder reflns for 8 hoars ander 
atili3fdroas eonditions* fhe reaetion iriLxtare was poared in to 
ioe«ootd water« aoldified with dilate hydroehlorio aeld and 
estraoted with ether* the ethereal eolntifm wae washed eu^es* 
sivelf with water* sodiaoi biec^honate eolation (Si) and again 
with water and dried over aahydreae sodla» ealphate* Beaoval 
of the solvent iirovided an oil whieh wos erjrstallised froa 
eetbanol to give the ketone (4«9 g) «*p* 100*108^ (tit* ie«p*iiO )^* 
Reai^ tion of 3^*aeet03tvoheleat^ *'ett*6*"One iU^tVftt) wi^ h 
phenyllydragiaetChQle«t*gMi«o«*4*»eae £*4ifQ*4jm^* «^henytpyragole 
A solatioa of 3/^ai}etoi3reholest«4««i*(l«one {htWfll){t»0 g) 
la beieene (38 al) was treated with |»hen|rlhr<'>raziae ( i al> and 
aeetio aoid (2 al)* fhe reaetion alsture was heated under reflax 
for 4*0 tutars* The b^teeae was reooved under redaoed preesare 
and the residae was estraoted with ether* the ethereal lajrer was 
•» St •» 
tra»tifld trltb irater, so l^tici l}tofirl>OBdt« aolattoa (8^) tm& f iaatly 
tfltti frat€r QUI! dried over atiftfdroas 9oaifi« sulptiat^* nesorsl of 
tbe )90ly«>t genr« a 8eiat«-«oild aat«rlal whtoli was atotNuitographed 
over atltoa g^ (30 g) ana fraotloa of m ml were eolleoted* 
Elation ^ith llg^t petroleae-etlier (40i l ) fomieHed ohole9t«*3«» 
oxo-4«»«iio 2r*f^*^«7*2*«^li«iylp3«raaol© (XCI) reorretaltieed fro« 
elilorofor!»i«etlianol (390 mg) is,p, 323^ sst 486 (^33^40^0^)« 
n)aav. iOSOe (OeO-GaO)^  1600 (C«Q)t 1400 (pifrasote 0oiet]^}t 
?90 aa<3 @90 osT^ (ainiosiabatitated t»eaeeae)| S7«9 (turtBfSQf 
aroaetio protoiia)f a«T9 (a» aH« 0^«a^), 3*3 (at 2Bt Og-Q.U 
1*2 (a , C^Q«^^)» 0,$6 (8» C|3"^^3)t ^•^t ^tS aod 0»T2 (otlft^ 
aettijrl protona)* 
8i^«S«6j^7rlliydrogy»^t^hole«taoe 
A aivture of eboleaterol (20 g) aad foraio aotd (30 atf 
SS*^ ) wos tieated <m a imter bath at T0«>90^  f<»r S ofaatea aaO thin 
attowed to attafo rooa tes^eratttre* Vlyiirttgm. peroiride (30 al^ 
90^) wem added to ttie alatare aad i t was kept at the roon 
tei^eratore for 13 hoars with oooaaioaal ahalilog. Boiling water 
(ahoat 300 a l ) was added to the alxtare with stirring and the 
reaotiott aixtare allowed to attain rooa teaperaturei whea a white 
solid aeporatedy i t was f t i t l e d onder soot ion and air dried 
The solid was dissolviHi in aethmiol (600 al) and the solattoa 
heated with sodiua hydroxide eolation (20 Q I | 2S^) for 10 ainates 
«• 58 «• 
on a «teai3 haiK tt was aotdlfled \?fttii tij^rootilorie aold and 
dtlotea with boiling water (300 BI>» fhe trioll oiitatitaa oa 
oootiog was oolleeted bjr filtrattim imder redaoaO pr«s«ope and 
raorystaltleed froa net Hanoi (t9 g) a«p« a9T«339^  (ltt» ««p« 
S«4ly(!i^ 3»yM|ot«*oliol eataae>»8«S*dtona 
A eaapenslon of 3 f^Sy6M*triti3rdroaf«6c4<it}ot«9ta»e (5 g) 
in acetone (300 ml) waa oooled in an iee»batli« Jonts* reagent 
(IS taiy was added gjradaally with etlrria^ oveif a period of 
30 Qtioatea water (200 al) waa added to tfie reaetloa alKtttre and 
ttie preolpltate ttrna obtained was oolleoted b;^  filtration tmder 
sttotlon* fUe orttde prodnol waa aubdeoted to ooloon obroaatogpri^ bir 
oirer allloa gel (iOO g), Slutlon witb o&ftorofora ^K0 tbe dione 
wblQti was reorystallieed from aetbanol (30 |^ » tt«p« 259^ ( l i t * ^ 
a,p« 252»a53*)« 
A aljitare of 9«liydros|n-S(?(<>ebolestone~3»0«i4l0Be (3 g>» 
dioiane (140 ai) and salpbnrlo aold (a «1) was heated under 
reflttir for I hoar* The solvent was reiso e^d iilader redaoed pressure 
and tbe resldae was dilated with water and extraoted with etber* 
fbe etbereal solatlon was soooessively washed with watert sodloa 
biearbonate solntioa (S^) and water and dried «rmr anhydrons 
«• 99 «• 
aotllott sttl^tiate. nemovtA ot the solvent provided the desired 
^»)^  ansatnmt^ dileetoiie (l«tXSVltT)« reeiTttaltlsed froa llg|bt 
petrolfinna (l«4 g)» ««p» 133*133 (lit* iui>« 123«133 )« 
Rcae^oa of oltole8t"4*iai»%1t«S-dloae ittXWfJtt) qrlth 
phenyllijydraglaet ohol eat-3«»o»oHI«>«io /*4»6*4jir«>8'> Hpiistcoylpyragol e 
(SOU 
4 eolation of the Icetone (LIi{WfXI)(l*0 g^  lo bcoEene 
(30 td) was treated t?ltii ptieiijrlfiydriisiQe ( l ^ ) and aoetlo oold 
(2 Gsl)« The reaotloa Qlvtare ^as heated utider refla?r f<nr 8 hoam* 
the boQssene was rcQoved unda* redaoed presstire aad the reeldoe 
vos estrooted 9lth ether* fhe ethereal l(^er after ivashlag by 
ositol prooe^re provided a seail^solld material Qhloh was 
ehrotaato^aph^l over sllloa ^el (30 g)* Elatloa with light 
petroleoEwether (93tl> provided the ootapotuid (S£II)f Ysiiloh was 
reorystainted froa swthaaol (320 sig)* It taras foand Idontloal 
la all respeots (tie* Co«tlo, i3*p*y ia*is*p*9 aad epeotrid data) 
with the one obtained from the reaction of 3@»aoetosjrohole9t«» 
4«en«"6«one ( L M W I I K 
3^ Uiydit03cy*8'^ 6 J^lhrotaoehol estaae 
?o a eolation of eholesterot (9 g) lo ether (30 al) tme 
added hroQioe eolotlim (0,9 ol of broolne In 20 al of ^aolal 
aoetio aeld ooatalnlng 0,3 g of anhydrooe sodlaa aeetate) with 
stirr lag^ flie solntion tantea yellow cii»} pros^tly ««f to a 
s t t f f I»a8t« of t!i« dtbroolde, ?be ntxtarc «aa ooot4Ni In an 
loe-^ath ai^ stirred wfttti a ^aaa rod to cnsiiro eoaplett 
oryotdllleatloo* Tlio pro^not was then oolleotcd liy f l l t r f i t l cn 
t}iid«r ottotton oad washed vsith oold ooetio aoid unt i l the f i l t r a t e 
was oo8i|>loteljr ooloorless* fhe solid obtained was a i r dried to 
giire dibroQOotiolestaiie (9.9 g)t i3«|»« ii3«»il3^ ( l i t » a.p« i i3^)« 
8 ^ 4 6 ^ 1 tiroiaoohole8tan^3«»ooe 
fhe dibroaide (6«9 g) 9as sitsp«id«S in aoetene (ISO IBI) 
in a three naoked round bottoo floslc f i t ted with a s t i r re r and 
dropping fnnoel. the suspension i7as stirred for S alnntes and 
Smm* reagent (iO al> was added in drops in 19 alnntes* The 
t^iperature of r e ^ t loa aixtnre during osidation was aaintained 
betae^ (Mi^ br evtemal eoolins^ After the additicm aas oc^pletei 
s t i r r ing ^os eontinued for IS aioutes and oold water (200 fid) 
was added* The product was eolleeted cm a butolmer funnel and 
washed thoroa^ly with water and aethanol and air«-dried to {^ve 
the dibroaofietone (s g) , s*p. f3*T8® ( l i t * a*p« T3*f»**>. 
0E>llreaeohole8t«»4-ea»3«»otte JhMXtX) 
St^t6p«^ibroaooholestaa«>3«-oiie (5 g) was dissolved in 
absolute nethanol (iOO a l ) bjr wansing on a water bath* Anhirdrons 
potasstaa aoetate (3*9 g) was added to the aboire solution and the 
laiKture was heated under refluir for 3 hours* The resulting l i ^ t 
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3r«llow ootourta solittiim was peared into ctms&ea to«««ater 
Giixtiir0t ^°^ ^^ ® vtiite preGi|»ltate ^tts olitaiiied was taltm in 
ettksr* TtiQ fitnereat solutioii was ^asbei @mmf^ tin«s Qitli wat^ 
fusa arl€(l oir«r oaliifilroas sadla@ aitl^tiate* i^i^oratloQ of tbe 
80l7€»st ga^e BB^fommtmlmt'*4^&i*'$*»fm0 (l«Knil) as ^a 911 wttioh 
. . c . . a , U . U „ „ . . « o . ( . . , . . p . «a» ( U . - . . . „ . • ) . 
CIM>1 @9i«4*^o'/"4|©•dfJ^S*""iife^yl pinraitole»lH»iie<«{>lieii3rlti3rdras(Nae 
*—I HI iiiiiiii immmmmmmmmmmmm i m ni .imwiininimin nirniimnmiini r iiiiiiiiiiiirimn iiiiiiiiMiirii»it»<ii»iili«ii<»M»iii>iw»«ww«i«iwi^^ 
(xet I I ) ana oliol eat'oa^KistMh-aio /*4»Q*^J^2* -pHenylpgryagel# (1K?I> 
f!i© Setose (lii:tftt)(2 @) wmi aissolvea la bennciie (SO ml) 
fltad to ttils wm ad^e^ p!iearlliy<dtras:liio Cs*9 ©1) aaS i^etio Qold 
( t »!)• flio rea»tl<m eiijitaro was tliea tt^ted undor reflax for 
8 flours* SetiB^ao was reaov(^ aaaer r@aaoo€ pr«i8tiir«» fii© realfliio 
was axtraotCKl wltti oltier* fhe fttiereal laror ifaii 9Q8ts«d wltfi 
@ater« aodlais bloarbonato solution (94) tm^ wAtme ao4 (Srled over 
smhy^rmB aoiilam aalj^hate* E^soval of tho solvimt gave o l l f 
material ntA&h waa ofiiroaatograjpliedi over all loa gel (SO g) and 
fractloaa of 30 al were oollo&t^* flatloa ^ t t i l l | ^ t {»otroletKi» 
etiier (SOtl) famlalieil tbe oos^ooa^ ( iQI t l ) wmoU <»i reerjratal* 
l leatloa frots nethaiiol affonled tlae orange ooloar orystals 
(400 ®g)» ®,p, 19S** tft 9te (039^3^^) ^mm^ 3340ia (-^•Q)f 
1005 (C«C), 1S90, 1^0 (Pyrazole aolety), tSO ai^ 098 oa"*| 
St . l - f .©® (1(K!, 2«0gHjj)t ia.Te ( IB, ! l -6) | 3„9ffl (^t, C^Hg), 
2.2S« iMf C -^^ igl J 10 Hfi), 1.2« (C^^-CBg)* 0»Tte (Cj3-CII^), 
0.9 m& 0.8 (ottier oeths^ts)* 
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Fttrther olottoa wltti l lg^t petrotiRis«»i)tb^ C40fi) affordea 
ttie psrroaole C'SOI), reoiystaltizea fro® metbeusol oiatlofoforii 
(300 m^f ra.p. and @,@»|p»« 330°* 
fleoottoB of 3ig i^eet03iyeholegt«»4«»wi-fl«*ime (LTDSWll^  witti 
ethyl Qoetoacetatet 3 «>Aoet9syoiiol@9t<-S«»€iio ^r^^f i -^J^a ' -
@ t^tiyl*'3»*>eQrb«tlni3gy>2'H7^yi^ a (XCV) 
A 0lst<ire of Klao etdtoride (0,a ^^ aiietto aolfS (3 cil) 
01)4 aoetio aa^dr ide (§ eil) WQ@ st irred at r&am tm^er&ture^ to 
th is vmn aA&eQ greats alt ^ r a solixtloii of 3y0»aeotosFOtiolost«^«(Hi»6M>iie 
(1.9 g) 1» etHjrl aoetQaoetate (S !3l) over a ¥»@rio<l of 30 alniitsa. 
fli© reaotioa e ts ture &m s t i r red at roo© tes|>erattiro for 4 lioiirs, 
fhe solvent was roaovod tinker roSueerl p r^auro csid the residue 
wm mitr&Btt^ wltli ether, ftie ethereal itoliitlon wms i?a8h®a 
weoes«tvel7 with wa t^ , eodlaa liloarl»OQate iioliitloii (54) anfi 
again t?itti water aorf dried over aoli^rooa ao^ilaei atilptiate* 
l^vaporatlon of ttie solvent gave an oil whlett ^aa etirotaato^aptieiS 
over a l l lea gel (30 g)* Elatioa tiltti l ight petroleoa-ether (40ti) 
fumls l i^ the s tar t log ketone (l»XIWII)« i3«p« and ii,®,p« 100^, 
Parther elation ®ith l labt petroleaci ether (30fl> affordec! 
3 -ieoetos3rohole8t<»5-eao /*0t4*^jr-2»-iaethFl-3»-carbethosy -2'H-pyran 
i^V) m a noaerystaltleahle o i l (300 mgK • mmtm If30*i690hr 
0 o 
(OTg*C-iV aad -CaC-C-), 1600 (0aC), 1030 (C-OM 6.0t (IHt G g ^ ) , 
4a9hr ,q (3B. c e ^ - ^ -ojj^^-aiia 3*.@eth3me) 3.1Ss (M* C^gCOO.), 
1,3s (9il| Cj0-^ei 2*-He and oarhetho^ fiiethfl)^ 0.83 ana 0»T3 
( o t h ^ methyl protima). 
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